Geological evidence Mazza (2014) lists Cyprus, Madagascar and Crete as cases for which there is, or should be, geological evidence for a Pleistocene land bridge connection. First of all, Mazza exaggerates the various distances to the mainland of these islands. The Mozambique Channel indeed is 430 km wide, but it is slightly less than 300 km wide at its narrowest point at the level of Juan de Nova island at low sea level. The relevant distance in these cases is the distance during the time of colonization, which most likely was during a cold phase of the Pleistocene when the sea level was lowest. Even so, these distances, especially for Madagascar, are challenging, even if hippopotamuses were good swimmers. The geological evidence, however, leaves no room for an alternative, despite Mazza's insistence that there must have been land bridges that connected Cyprus, Madagascar and Crete to the mainland during the Pleistocene.
Cyprus has a long history of isolation and segmentation as the Late Miocene, when it developed its present-day configuration and emerged above the water. The paper Mazza cites (Aksu et al. 2005) does not mention the existence of a land bridge between Cyprus and the mainland. The erosional surfaces are attributed to underwater debris-flow deposits (Aksu et al. 2005) . The difference in sediment thickness of the Plio-Quaternary succession along the marine continuation of the Kyrenia Ridge (Anastasakis & Kelling 1991) does not indicate any emergence, but rather reflects shifting sedimentation depocenters of the Cilicia basin during the interval from the Upper Miocene to the Pliocene. Moreover, Pleistocene low sea level coast beaches and river deltas along the south coast in Asia Minor consistently display stratigraphic continuity and submergence, indicating that the edges of the deltas were more inland in the past (Skene et al. 1998) . Therefore, the Pleistocene coastline of the mainland to the north of Cyprus is well defined and similar to the present coastline but at some places further inland.
Neither is there geological evidence for a continuous land bridge between Africa and Madagascar during the Pleistocene. McCall (1997) suggested that large areas of the Mozambique Channel along the Davies Ridge were exposed above sea level from the mid-Eocene to the Early Miocene. This suggestion was based on the presence of terrestrial sediments in cores (Leclaire et al. 1989; Malod et al. 1991; Bassias 1992) . The Davies Ridge is not the type of structure that could serve as a land bridge. The ridge is a deep ocean-floor structure, which, based on the foraminifera contained within the sedimentary cover, consistently indicates water depths of 1 to 2 km as the Eocene (Nairn et al. 1991) . Rogers et al. (2000) noted that a major part of the ridge remained submerged, and at most a few seamount tops could have been exposed, not connected to each other. Hippopotamus would still have to swim kilometres, not metres, in between, providing that the Pleistocene setting was analogous to that of midEocene -Early Miocene. Actually, McCall (1997) himself excluded hippos from such a colonization scenario, as the temporal window of his palaeogeographical setting well precedes that of the stratigraphical range of Hippopotamus (Upper MioceneHolocene).
Crete has emerged from the sea mostly in the Pliocene (van Hinsbergen & Meulenkamp 2006) . Today, the island is separated from the Peloponnesus (mainland Greece) by an over 100 km long submerged ridge along which are the present-day islands Kythera and Antikythera and several smaller islets (Lyberis et al. 1982) . However, the strait separating Kythera from the Peloponnesus is 280 m deep and the one separating Antikythera from West Crete over 700 m deep. Marine seismic stratigraphy of the Kythera-Antikythera strait as well as of the Crete-Karpathos strait indicates Late Miocene submergence and deep marine conditions (Anastasakis & Dermitzakis 1986) . The sedimentary cover suggests that at least since the Early Quaternary similar conditions to those of the present-day prevailed (Anastasakis 1986 ). This is further verified by cyclic lithostratigraphical development of Upper Pleistocene sedimentation in the straits separating Crete to the west and the east (Anastasakis & Rohling 1990) . Crete was thus always separated from the mainland of Greece, even during low sea-level stands of the Pleistocene.
To swim or not to swim Hippopotamuses are excellently adapted to a semi-aquatic life. Their skin is smooth, furless and thus hydrodynamically streamlined (Reidenberg 2007) . Their feet are partially webbed and their eyes, ears and nostrils are located high on the head on a level with one another and remain above the surface when the animal submerges (Kingdon 1988; Eltringham 1999 ). When they dive, they close their nostrils tightly and fold their ears against their heads (Eltringham 1999) . Furthermore, the limb muscles responsible for propelling the body through water are robust and display extensive fusions (Fisher et al. 2010) . What hippos cannot do is float. Adult Hippopotamus have bodies that are slightly denser than water due to their osteosclerotic limb bones. However, hippos do not keep their feet firmly on the bottom, and quadrupedal support is infrequent (Niemitz 2001 ). Mazza's states that hippos were seldom observed losing contact with the bottom, for which he cites Coughlin & Fish (2009) , who, however, concluded precisely the opposite. Coughlin & Fish (2009) found that they have only one foot contacting the ground at any time and prolonged unsupported intervals ('flying') during locomotion. Their underwater locomotion was found to be analogous to movement in a micro-gravity environment and similar to a gallop with extended unsupported intervals, which was facilitated by increased buoyancy. That exact behaviour indicates that their specific weight is only slightly higher than that of freshwater, and one might speculate that they are buoyant in salt water. Mazza dismisses the account by Modha (1968) of a hippopotamus that swam in saline water on the ground of the minimal description of the animal in question, whereas other species' interactions with the crocodiles are described in full detail. The likely reason for this is that the interaction with the basking crocodiles, the subject of his report, is minimal as well. The validity of Modha's (1968) statement is important, because Central Island is situated about 9 km off the nearest coast of Lake Turkana, and the hippopotamus could only have swam there. Lake Turkana has a salinity of 25 per mil (versus 35-39 per mil of sea water). Accounts of saltwater hippopotamuses indicate that they may swim, and the Central Island example may even prove it. Dismissing this example right away hampers the clarification how hippopotamuses reached offshore islands. Adding that Modha's (1968) report is practically ignored by later authors, including ourselves (van der Geer et al. 2010) does not justify continuing doing so.
Mazza correctly dismisses Zanzibar and Mafia (Tanzania) as evidence for the swimming capacities of hippos as these island lie on a continental shelf and are connected to the mainland during low sea-level stands (water depths less than 200 m; for bathymetry, see Masalu 2008) . The hippopotamuses reported here as Kersten (1869) may indeed have been confined there after sea level rising instead of having actively swum there. The same may hold for the saltwater-dwelling hippos now living in the Bijagos Archipelago (Guinea-Bissau), some 60 km off the coast (Lewison & Oliver 2008) .
The feet of adult hippopotamuses are not fully adapted for swimming (e.g. Howell 1930; Coughlin & Fish 2009) , in contrast to those of their young, which are webbed. Juveniles have to dive and swim underwater to suckle (hippo mothers do not leave the water to nurture their young). Young hippos are buoyant and more often move by swimming, propelling themselves with kicks of their back legs. A 1-year-old baby hippopotamus of about 300 kg survived the tsunami waves of the 2004 Indian Ocean earthquake that swept it into the ocean and was rescued from a sandy coral reef (Hatkoff et al. 2006) . A significant part of a hippopotamus herd consists of juveniles, and the chances of survival for this group are much higher than those for adults when swept into the sea and considering their percentage, they could even establish a viable population on the long term.
The definition of success
Sweepstakes routes, such as tsunami-like transportation, swimming or natural rafting are supposed to result in an insufficient number of founders to establish themselves (Mazza 2014; 3). We do not agree with this unsubstantiated statement. For example, early humans reached Flores and evolved into an endemic species (Homo floresiensis). Ruxton & Wilkinson (2012) argue that even though colonization through the accidental arrival of a group of individuals as a result of highly anomalous natural events (such as tsunamis) is about half as likely to be successful as colonization through a planned voyage, it is still plausible. The probability of successful colonization increases with the size of the initial colonizing group. However, this increase already saturates by around twenty individuals for humans (Ruxton & Wilkinson 2012) , which means that the growth speed of the population remains constant for initial populations of twenty individuals or larger. Perhaps counter-intuitive, the probability of achieving success past this inflection point does not increase with further augmentation of population size (Wolf et al. 1996) . A global review suggested a minimum of twelve individuals for ruminants (Komers & Curman 2000) .
The survival for hippopotamuses at sea would decrease dramatically indeed if their skin would dehydrate in sea water as Mazza assumes. A substantial population lives in the Archipelago of Bijagos off Guinea-Bissau and several herds occur along most of the coastline of Gabon (Lewison & Oliver 2008) . Until the early 20th century, hippopotamuses also lived in Zanzibar (Kersten 1869; zur Strassen 1916; Joleaud 1920) . Saltwater hippopotamuses have also been reported from Orango Island (Ilha de Orango) and off the island Manada Toto (Lamu Archipelago, Kenya). The hippopotamuses from the coastal Loango National Park (Gabon) gave Loango its nickname 'Land of the surfing hippos' (Fay & Michols 2004) . These hippos seem to love the surf and voluntarily go into the water repeatedly (Quammen 2001) . Thus saltwater-dwelling hippos have no skin moisture problems.
Hippopotamuses have low metabolic energy requirements relative to other large herbivores (e.g. Verheyen 1954 ). On land, hippos can go three weeks without food (San Diego Zoo 2014) and in the wild they may feed every other night (Eltringham 1999) . This enhances their potential to survive an overseas dispersal. The absolute amount of food and drinking water required by these large mammals is still large, but if we want to accept that for overseas dispersal merely surviving is good enough, these amounts can be zero, and food deprivation reduces water intake.
Mazza further claims that successful colonizers start as rstrategists to ensure sufficient offspring but eventually adopt a K-strategy to cope with limited resources (based on Lomolino et al. 2010) . As appealing as this may sound, this model has never been corroborated despite extensive research. Invasive species today encompass r-strategists (e.g. rats, rabbits) as well as K-strategists (e.g. goats; see Parkes 1993; for feral goats in New Zealand), and one of the most successful colonizers of palaeo-islands are elephants (Lomolino et al. 2013) , which are extreme K-strategists. K-and r-strategists can coexist on the same island (e.g. mice and elephants, a usual combination on palaeo-islands), indicating that resource limitation cannot be the sole factor as Mazza seems to imply. In fact, such a dichotomy does not exist -instead, there is a continuous spectrum (Reznick et al. 2002) . To conclude that Hippopotamus can be ruled out as successful colonizer based on its reproductive strategy is premature.
Chance dispersal
We agree with Mazza that hippopotamuses are unlikely rafters. However, to state that there is only one account (Prescott 1959) of a mammal rafting, a jackrabbit (Lepus californicus) is a step too far. Ruxton & Wilkinson (2012) provided four examples of rafting mammals: (1) a dog 'in good health', rescued after three weeks at sea on debris after the 2011 Japanese tsunami; (2) a pregnant woman drifted 100 km in seven days on floating vegetation after the December 2002 Indonesian tsunami (Morwood & van Oosterzee 2009) ; (3) a woman was clinging to a piece of driftwood 80 km out to sea 6 days after hurricane Mitch struck Honduras in 1998 (Smith 2001) ; and (4) five men drifted for 2400 km over 70 days in 1946 70 days in -47 (Smith 2001 . Censky et al. (1998) reported at least twelve iguanas rafted 124 km on debris after a 1995 hurricane. Finally, Freudenthal et al. (2013) gave some more examples, which we will not repeat here, Rafting may be a multiple event, as oceanic current patterns commonly lead not only to the aggregation of floating objects but also to their deposition on the shore concentrated in both space and time (Hinojosa et al. 2011 ). This increases the success of colonization because individual 'rafts' might arrive at the same location, thus increasing the amount of founders.
There is also indirect evidence of successful rafting. The Pleistocene giant rice rat (Megaoryzomys curioi) of Santa Cruz of the Galapagos arrived long before humans came with their boats (Steadman & Ray 1982) Another type of sweepstakes dispersal is being swept into the sea. Rip currents may do so, but, as Mazza correctly points out, this is an unlikely initiator of a sweepstakes dispersal as typically, rip currents stretch at most 1.4 km out to sea (Dalrymple et al. 2011) . This could explain the dispersal of a herd of saltwater hippopotamuses to continental shelf islands such as Sicily and Malta, but certainly not to Crete, Cyprus and Madagascar. A more likely cause is cataclysmic flooding of main river and lake systems.
Mazza overlooks geological time. However, unlikely a dispersal might be, its likelihood increases with increasing time. The fact that the jackrabbit (the example of the naturally rafting mammal) was not able to successfully colonize one of the three Channel Islands in the over 1.5 million years of its existence as a species is beside the point. The chances are low, so for the vast majority of species and islands, the outcome of this lottery is zero. The changes are, however, not exactly zero, and in the 2 million years Hippopotamus was around, it managed to establish itself after overseas dispersal on three islands as shown by the fossil record. As Ruxton & Wilkinson (2012) conclude elegantly, it is important to distinguish between highly improbable and impossible events. Accidental arrival of hippopotamuses on an island is merely improbable for any particular island in any particular year, but given the large number of islands, tsunamis and river flood events, such colonization might be quite likely to happen to at least some islands over a time period of two million years.
